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COMPLETE SPECIFICATION. 

Supportiiig Mbdeil AircraSt or the Me in a Wind TunneL 



We, Sm W. G. Aemstrong Whitwokth 
Aircraft Limited, a British. Company, of 
Bagiiiton, near Coventry, Wai-wickslure, do 
hereby declare the invention, for whidi we 
pray that a patent may be granted to us, jand 
the method by which it is to be performed, to 
be particularly described in and by the 
following statement : — 

•f his invention relates to the suppoi'ting of 
an aircraft model or the like in a wind 
tunnel so that its aero-dynamic characteris- 
tics may be analysed, and the. invention is 
particularly concerned with a support by 
which the angles of incidence, roll and yaw 
of the model can be remotely controlled. 

It is important when testing such a model 
in a wind tunnel containing dry air that the 
tunnel should not have to be opened for 
adjustment of position of the model, and for 
cliis reason the attitude of the model should 
be remotely controlled. 

It is also important that the model, in any 
adjusted position, should be in a region of the 
tunnel which is free from air disturbances 
such as may be caused by small irregularities 
of the tumiel walls — ^paii/icularly when the 
model is being tested with air travelling at 
supv^rsonic speeds, as, in these conditions, 
shock waves can be formed within the 
tunnel. 

One object of the invention is to provide an 
improved support by which the angles of 
incidence, roll and yaw can be remotely con- 
trolled, and by which the model can be 
maintained mtliin a region of the tumisl 
which is free from disturbances, 

A further object is to provide a support by 
which, when the attitude of the model is to 
be varied a given point of the model can be 
maintained in a predetermined position. 

The invention uivolves the combination 
vdth an aircraft model or the like, of two 
relatively movable struts which extend into 
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the ^vind tunnel and are arranged to be 
respectively moved, by means external of the 
wind tunnel, in a direction at light-angles to 
the wind tunnel, axis, either in unison or 
independently, and also in unison along the 
wind tunnel, the struts supporting the model 
through the intermediary of means for 
rotating the model about its axis. 

The invention also involves the combina- 
tion with an aircraft model or the l\ke, of two 
struts which are relatively-movable by 
respective drive means in a direction at 
right-angles to the wind tunnel axis, the 
struts bemg movable in unison along the wmd 
ttmnel axis by a further drive means, each of 
the drive means being controlled by a remote 
control in wliich the respective movements of 
the struts are integrated to maintain a 
selected point of the^ model in a selected 
position irrespective of any change of attitude 
of the model, the stmts supporting the model 
-through the intermediary of a means for 
rotating the model about its axis. 
In the accompanying dra\^ings: — 
Figure 1 is a diagrammatic section through 
a tunnel showhig a model-support 

according to the invention: 

Figure 2 is a diagi'ammatic perspective view 
of the model-support ; 

Figure 3 is a schematic diagram of the 
electrical circuits of the model-support and 
its control ; 

Figure 4 is a fragmentary perspective view 
of an indicating unit ; 

Figure 5 is a fragmentary perspective view 
of an automatic control unit ; and 

Figure 6 is a perspective view of a console 
in which the indicating unit and automatic 
control unit are housed. 

As shown ill Figures 1 and 2, the axis, 
indicated at 10, of the wind tunnel 11 is 
horizontal and the two struts 12, 13 are 
movable vertically in a direction at right- 
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angles to tlie slkIs of the tuniiel. The model 
14 is supported from the struts b^' means of a 
kno'cvn form of strain gauge balance 15 in 
wliich the " sting " 16 of the modeL having 
5 the respective strain gauges (not shown) 
attached to it, can be rotated about its longi- 
tudinal axis, as by means of an electric motor 
housed Tftithin the casing of tlie balance and 
di'iving the sting tlu-ougJi a reduction gear. 
10 Tliis allows of rolling the model 14 through 
any angle from, say, 0^ to ISO"'. By rolling 
the model through 90^ it may be " yawed " 
relatively to the air stream by changing the 
incidence " of the balance — the model 
15 incidence in this case bemg zero. Any com- 
bination of model incidence and yiwv may 
therefore be acliieved by a combination of 
balance inddenee and roU. 

Tlie two struts 12, 13 are flat ones mounted 
20 on vertical slide-bars ISa — ISd, each strut 
having an electric motoi* 19, 20 driving? lead 
screws flla — 21^ through reduction gearing. 
The struts may be driven up or down, to- 
gether or independently. Holes in the top of 
25 each stmt take fulci-um pins 22 to form the 
attachment to the strain gauge balance which 
also has two holes, the rear one 23 being 
elongated. By sliding one strut relative to 
the other, the balance and model may be 
30 inclined at incidence. 

The strut assembly, comjilete with shde 
bars and motors, is mounted in a frame 25 
having rollers 26 which run in two parallel 
chaimels 27. The frame is traversed longi- 
35 tudinaUy in the channels by irieans of an 
electric motor 28 coupled to lead screws 29 
through reduction gear 30. The channels are 
attached to the sides of a box v/]iich forms 
part of the tunnel shell and which is sealed 
40 from atmosphere. AH electrical connections 
to the box are brought through pressurised 
plugs and sockets. 

A straight potentiometer 32 (Figures 1, 2 
and 3) is mounted on the strut 12^ with tlie 
45 wiper 33 on the .strut 13, with the result that 
the reidstauce ratio changes ivith ineidenoe, 
i.e., when one >>trut is raised or loivered rela- 
tive- to the other. Coupled to tliis potentio- 
meter is a master potentiometer 35 located 
50 outride the tunnel. '\\"hen the i-esistance 
ratios of the two potentiometers cliiFer, there 
is a resultant out-of-balanee current v.iiicii is 
aaijjiiiied, as indicated at 36 iii Figure 3, and 
arrtinged to operate relays 37 controlling tlie 
55 real* btrut driving motor. Tiiis loinis a 
servo control enabling any incidence arigie to 
be set on a calibrated scale, indicated al 
iitiiiLihed to the master poi&iuionieter, tliits 
s V. itciiiiig the rear strut motor in the eoiTect 
CO miection to resto: c- balance, lien i\ s;vi»te of 
balance is rei:.eh>:i 'i.e., -.dieii the otiut iiil- 
erum pin^^ are iiicliiiea ci^ the i^ngle :iec on 'ihe 
t'->:''-t _*oiiing pOL'cii^iorri€:tt r), il-v reai' r.-irut 
liioi'jr c.iitO'iiacici'.liy tv.opp'icl.. jiii'Vi- 
.'i5 iiiis-c' ■* iiUiitiiig i'.bout the positiou of 



balance, the motor armatui*e is short-circuited 
and tlie field separately energised, when the 
motor is s\ntched off, so as to provide 
d\Tiamic braking due to the back E.M.F. 
generated. 7Q 

Incidence is therefore controlled by the 
rear strut motor alone causing the rear strut 
to move relative to the front strut. The 
height of the model iJi the tunnel i>: varied by 
moving tlie front strut up or do\m as re- 75 
Cjuhed, and, due to the potentiometer .servo, 
the rear strut follows the front, maintaining 
the set angle of incidence. 

An indicator unit 40 (Figure 4) has two 
scales 41, 42, one of which, 41, indicates the 80 
angle of incidence, and the other, 42, the 
height of the front strut fulcrum pui. It is 
operated by two repeater motors 43, 44 
driven by ti*ansmitters 45, 40 (Figure 3) in- 
corporated in the strut gear trams forming, 85 
in effect, two flexible diuves from the strut 
lead screws to the indicator. 

The rear strut repeater motor 44, and 
suitable reduction gear 4S, are mounted m a 
drum 49 which can be rotated by the front 90 
strut repeater 43. When both ritruts are 
being raiocd or lowered together, the shaft 
connected to the rear strut repeater 44 
rotates, relative to the drum, at the same 
speed as the drum is mtated by the front 95 
strut repeater 43. The directions of rotation 
are opposite, uith the result that the two 
movements cancel each other out, and no 
change of incidence is indicated. When 
relative movement between the struts occurs, 100 
one repeater motor gains or loses speed on 
the other and a change of mcidenee is indi- 
cated, proportional to the change of relative 
height between the tv.o strut fulerums. The 
indicator scale 41 is non-linear and is gradu- 105 
ated proportionally to the tangent of the 
true angle of incidence. 

The front strut repeatvr 43. in addition to 
diiving the ditnn 4i». al^o drives the second 
scale 42 throiigii .suitable geai ing oO. This 110 
•soaie gives a reading of tlie heiglit of the 
front strut fulcrnm pin relative to the 
tuimel centre liiie. 

A transmitter 02 is inoorxK>rivted in the 
gear train clrivhig the incideno^- .>cale. which 115 
is used to cli'ive a i-epeater in one channel of a 
printiag recorder, and also the incidence 
simulator in the control mechanism (see 
beiow). 

\V hen the angle of incidence is clianged by 120 
Tiiising or lowering the rear strut only, the 
mGcl'?r moves in an arc about the from strut 
fiilcrum pin. In order to restore the model to 
It? oiiginai posit iciU (but v.itii the new 
incidence setting) it is necessary to juake 125 
vertical and liorizontal iidjustments to die 
two strut ir^ositiojis. It is the iiinction of the 
control unit ?Iio>vn in Jrmue 5 to make these 
:^.djusiineuts automatically. 

Thi^i control unit includes a metal strip 5o 130 
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similar in geometry to the strain gauge 
balance (but J full size or thereabouts) i\nd 
having a plain hole 57 and a slotted hole 5S 
corresponding to the plain and slotted holes 
5 in the balance 24 and 23, the unit being 
mounted on a panel 59. The pivot point 60 
corresponding to the front Btrut fulcrum is 
fixed to the panel, and the rear one 61 may be 
traversed by means of a repeater motor and 
AO geaiing 02, the motor being driven by the 
trai!>nntter 52 in the incidence indicator 
year train. 

The metal strip 56 is thus arranged to 
iiiaiiitain Hie same angle of incidence as the 

15 model and balance. A steel pin 65 located in 
oiic of a series of holes (56 in the metal strip 
eni^ages with two slotted levers 69, 67 at 
ridit-angles to each other. Each of the 
levpi's has a pair of limit switches 70a, 70(>, 

.20 7 If?, 716, wiiicii operate relays (not sliov^n; 
supplying power to the front strut and longi- 
tudinal traverse driving motors. When either 
lever is deflected from its central position 
(i.e., when the model moves vertically or 

i!5 horizontally due to a change in incidence ) , one 
of the limit sv/itches is closed, which operates 
the driving motor in the direction necessarj'- 
to return the i^redetermined point of the 
model to its correct j)osition. The two lever 

:30 and limit switch assemblies are mounted on 
carnages 72, 73 which are traversed along 
bars 72a, 73a, by means of repeater motors 74, 
75 driven from transmitters 4:5, 83 in the 
front strut and horizontal traverse lead screw 

.35 gear trains. The levers are thus returned to 
their central positions by the traversing 
action of the repeater motors, the limit 
switches then open, and the system comes to 
rest. 

40 The locus of the front strut fulcrum is 
therefore an approximate arc having its 
centre at a point determined by the location 
of the operating pin 05 on the metal strip. 
Bv varying the position of the pin in the 
-45 control unit, the virtual centre of the mci- 
denee mechanism may be positioned at any 
pomt on the fore and aft a::is of the model. 

The controls are mounted in a console, 73, 
shov/n m ITiguve 6, remote from the tunnel 
50 worlung section. The master pel entioinoter, 
the amplifier unit and the rea-r strut motoi- 
operatmg relays, are housed in a box 79 
v/ithin the console, with the potentiometer 
control knob 80 and its calibrated scale 33 on 
55 the front panel. A similar box houses the 
indicator unit with its iv.^o dials 41, 42 indi- 
cating true incidence and front fulcrum 
height. The control miit is also mounted in 
the^-onsole together ^rith a counter 82 driven 
SO by a repeater motor S3 from the transmitter 
in tii:* horizontal traverse gear train. This; 
unit fdves the fore-and-aft location of the 
strut assembly in linear measuie. 

Three switches 86, 84, 85 eonti%>l the front 
65 strut, rear strut, and horizontal traverse 



driving motors respectively. The sv/itches 
each have thi-ee positions : the central are 
designated Auto " and the other two 
Manual Up" and Manual Down." The 
manual controls are used when it is desn^ed 70 
to move the position of the virtual centre of 
the mechanism, or in the event of a fault in 
the servo or control unit. 

The control unit coiTects only for changes 
m the vertical or horizontal position of the 75 
model K^ne to changes in incidence, and it is 
therefore nocessar3' to isolate the relevant 
repeater motor in the unit, when the SAvitches 
arc in either of the " Manual positions. The 
switches are therefore an*anged to do this in 80 
addition to switching the driving motors. 

What '.vc claim is : — 

V. Appa,ratus for supportmg an aii*crait 
model or the Mke in a wind tunnel so that its 
aero-dynamic characteristics may be ana- 85 
iysed, mcluding, in combination with the 
aircraft model or the like, two relatively- 
movable struts which extend into the wind 
tunnel and are arranged to be i^espectivelj^ 
moved, by means external of the wind 90 
tuimel, in a direction at right-angles to the 
wind tunnel axis, either in unison or inde- 
pendently, and also in unison along the wind 
tunnel, the struts supporting the model 
through the intermediary of means for 95 
rotating the model about its axis. 

2. Apparatus for supporting an aucraft 
model or the like in a wind tunnel so that its 
aero-dynamic characteristics may be ana- 
lysed, including, in combination with the 100 
aircraft model or the like, two struts wliich 
are relatively-movable l)y respective drive 
means in a direction at right- angles to the 
wind tunnel axis, the struts being mova,ble in 
unison along the wind tunnel axis by a 105 
further drive means, each of the drive means 
being controlled by a remote control in which 
the respective movements of the struts are 
int'?«:rated to mamtain a selected point of the 
modc-l bi c iielocted position irrespective of 110 
any change m attitude of the model, the 
•struts supporting thi3 model through the 
intemiediary of a means ior rotating the 
model about its a;ds. 

3. Apparatus, according to Claim 2, in 115 
v.hich the respective drive means are coupled 

to transmittirrs controlling repeater motors 
at a remote point, the repep/cer motors being 
connected to a differential geavmg the output 
of v.-hich i'j used to drive on indicabior, v/hereby 120 
tlie iiicidence of the model can mdicatsd at 
the remote point. 

4. Apparati?s, according to Claim 3, hi 
v/liich the output of the ditierentijd gearing 
drives a transmitter coupled to a repeattr 125 
motor of the remote control, the repeai^r 
motor acting on a member, of similar 
geometry to the means supporting the model 
from thy struts, to maintain it at the same 
angle of incidfince a.^ the model and the wald 130 



suppoi-t, the nieni')ei- aeciii:^ on a ^i-ivo- 
mechanism controJjiiig the positiori of Hie 
stmts at i-ight angles to tlie \v'md tunnel ii-is 
and on a servo- niechanisiii eontroliin.:r the 
5 poiiition of the struts longitiKliiiaJl;/ of- "lie 
vAnd tunnel, to maintain the selectod pohit of 
the model in tjie selected position. 

5. Apparatii:?, accordino- to Claim 4, in 
which the member cairies a pin whieli is 
10 received in slots of levers at rightangie.s to 
each other, each lever having a pair of limit 
switches which bp3rate i-elays supplj-ing 
power to the front strut and said fuithsr 
drive means, wherebj% when either le\er is 
15 deflected from its central position, due to 
movement of the said member as a eoii>>t-- 
quence of a change of incidence of the model, 
at least one of the limit switches i? closed to 
operate the associated drive means in a 
20 direction necessarj-- to return the selected 



point of riie model to its coitcci position, the 
i*especti'/e levers and their associated limit 
sv/itches being mounted on carriages which 
arc traver^jcd b^* u repeater motor coupled to 
a iraasmitter of the said associated drive 25 
means to follow up the struts, and, when the 
seicctcd point oi' the model is in its correct 
position, to ivstore the levei* to a position in 
which the said limit switch is no longer oper- 
ated. 30 

0. An apparatus for mounting an air- 
craft or the like in a wind tunnel, substauti^illy 
as hereinbefore described with reference to 
the accompanying drawings. 

WALFORD .1 HARDMAN BROWN, 
Chartered Patent Agents, 
Roslyn Chambers, 
47 Warwick Road, Coventry, 
Warwicksliire. 



PROVISIONAL SPECIFICATION. 

Supporting Model Akcraft or the like in a Wind Tunnel. 



35 We, Sir W. G. Armstrong Whitwoeth 
Aircraft Limited, a British Company, of 
Baginton, Near Coventry, Warwickshhe, do 
hereby declare this invention to i3e described 
in the follo%\ing statement : — 
40 This invention mlates to the supporting of 
an aircraft model or the like in a wuid tunnel 
so that its aero-dj'namic characteristics may 
be analysed, and the invention is particularly 
concerned with a support by which the antrles 
45 of incidence, roll and yaw of the model can t «e 
remotelj^ controlled. 

It is important when tesimg such a model 
in a wind tunnel containing dry air that the 
tumiel should nov have to be opened for 
50 adjustment of position of the model, and for 
this reason the attitude of tlie model should lie 
remotely controlled. 

It is also essential that the model, in any 
adjusted position, should be in a region ot the 
55 tunnel which iz free from au* disturbances 
such as may be caused by small irregularities 
of the tunnel walls — ^particularly wlien the 
model is being tested v.ith air ti-avelihiM at 
supersonic speeds, as, in these conditions, 
60 shock waves can Ije formed v/ithin the 
tunnel. 

One object of the invention is to pi-ovide an 
improved support by which the angles of 
incidence, roll and yaw can be remotely con- 
65 trolled, and by which the model can iie'main- 
tained Avithin a region of the tumiel vrliich is 
free from di-sturbances. 

A further object is to i)rovide a suppoit by 
which, when the attitude of the model is to bV 
70 -varied, a given point of tiie model c-o.i\ be 
maintained in a predetermined poslvioii. 

The invention involves the combination 
with an aircraft model or the like, of two rela- 



tively-movable struts, which extend into the 
wind tunnel and are arranged to be respec- 75 
tively moved, by means external of the wind 
tunnel, in a direction at right-angles to the 
^vind tunnel axis, either in unison or inde- 
pendently, and also in unison along the wind 
tunnel, the struts supporting the model 80 
through the intennediury of means for 
rotating the model about its axis. 

The indention also involves the combina- 
tion with an aircrtxft model or the like, of two 
struts whicji are relatively-movable l)y 85 
respective drive means in a direction at right - 
angles to the wmd tunnel axis, the struts 
l>eing movable in imison along the wind 
tumiel axis by a furthei- drive means, each of 
the drive means being controlled by a remote 90 
control in wliich the j e.speeti\ e movements of 
the struts arc iute.gi'ated to maintain a 
selected point of the model in a selected posi- 
tion irrespective of any change of attitude of 
the model, the struts supporting' the model 95 
through the intermediary of a' means for 
rotating the model about its a.\is?. 

In one construction according to the inven- 
tion, in which the axis of the wind tunnel is 
horizontal and the two struts are movable 100 
vertically in a direction at right-angles to the 
axis to the tunnel, the model is supported 
from the struts? by metins of a jinown form of 
strain gauge balance in which the * stina - 
of the model, having the respective strain 105 
gauges attached to it, con be iotaxed about its 
longitudinal axis, as by means of an electric 
motor diiviiig through a gear box. 

This allow : of rolling the model througli 
any angle i'vom, say 0' to 1^S0^ By rolling 110 
the model through iK»\ it ma^* be * yciwed 
relatively to the^aix* stream by changing the 
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"incidence" of the baianee — the model 
incidence in this case being zero. Any com- 
bination of model incidence and yaAv may 
therefore be achieved by a combination of 
balance incidence and roll. 

The two struts are flat ones mounted on 
vertical slide bars, each having an electric 
motor driving a lead screw through reduction 
gearing. The struts may be driven up or 
dov/n, together or independently. Holes in 
the top of each strut take fulcrum pins to 
form the attachment to the strain gauge 
balance which also has two holes, the rear 
one being elongated. By sliding one strut 
relative to the other, the balance and model 
may be inclined at incidence. 

The strut assembly, complete with slide 
bars and motors, is mounted in a frame having 
fom* rollers which run in two parallel chan- 
nels. The frame is traversed longitudinally 
in the channels by means of an electric motor 
coupled to lead screws and reduction gear. 
The chaimeLs are attached to the sides of a 
box which ibrms part of the tunnel shell and 
which is sealed fi-oiu atmosphere. All elec- 
trical connections to the bos are brought 
through pressurised plugs and sockets. 

A straight potentiometer is mounted on one 
of the struts with the wiper on tlie other, with 
the result that the resistance ratio changes 
with hicidence, i.e-, when one strut is raised or 
lowered i-elative to the other. Coupled to 
tliis potentiometer is a master potentiometer 
located outside the tunnel. When the 
resistance ratios of the two jjotentiometers 
differ, there is a resultant out-of-balance 
current Avhich is amplified and arranged to 
operate relays coati-ollmg the rear strut 
driving motor. This forms a servo control 
enabling any incidence angle to be set on a 
calibrated scale attached to the master 
pofcentiometer, thus switching the rear strut 
iiiotor in the conect direction to restore 
balance. When a state of balance is reached 
(i.e., when the strut fulcrum pins are inclined 
al the angle set on the controlling potentio- 
meter), the rear atnit motor is automatically 
stopped. To minimise hunting " about 
the position of balance, the motor armature is 
shoit-circuited and the field separately 
energised, Vv^hen the motor is switched off, so 
as to provide dynamic braking due to the 
back E.M.F. generated. 

Incidence is therefoi-e controlled by the 
rear strut motor alone causing the rear strut 
to move relative to the front strut. The 
height of tlie model in the tumiel is varied by 
moving the front strut up or down as re- 
quired, and, due to the potentiometer servo, 
tiie lear strut follows the front, maintaining 
the set angle of incidence. 

An indicator unit has two scales, one of 
wliich indicates the angle of incidence, and 
the other, the height of the front strut ful- 
66 crum pin. It is operated by two repeater 
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mot«5rs driven by transmitters incorporated 
in the strut gear trains forming, in effect, two 
flexible drives from the strut lead screws to 
the indicator. 

The rear strut repeater motor, and suitable 70 
reduction gear, are mounted in a drum which 
can be rotated by the front strut repeater. 
When both stmts are being raised or lowered 
together, the shaft connected to the rear strut 
repeater rotates, relative to the drum, at the 75 
same speed us the drum is rotated, relative 
to eaitii, by the front strut repeater. The 
directions of rotation are opposite, with the 
i-esult that the two movements cancel each 
other out, and no change of incidence is indi- 80 
cated. When relative movement between 
the struts occurs, one repeater motor gains or 
loses speed on the other and a change of inci- 
dence is indicated, proportional to the change 
of relative height between the two strut ful- 85 
crums. The indicator scale is non-linear and 
is graduated proportionally to the tangent 
of the true angle of incidence. 

The front strut repeater, in addition to 
driving the dium housing the rear strut 90 
repeater, also drives the second scale, 
through suitable gearing. Tiiis scale gives a 
reading of the height of the front strut 
fulcrum pin relative to the tunnel centre line. 

A transmitter is incorporated in the gear 95 
train driving the incidence scale, wMch is 
used to diive a repeater in one channel of a 
printing recorder, and also the incidence 
simulator in the control mechanism (see 
below). 100 

When the angle of incidence is changed by 
raising or lowering the rear strut only, the 
model moves in an arc about the front strut 
fulcrum pin. In order to restore the model 
to its original position (but with the new 105 
incidence setting), it is necessary to make 
vertical and horizontal adjustments to the 
two Strut positions. It is the function of a 
control unit to make these adjustments auto- 
matically. 110 

Tliis control unit includes a metal strix> 
similar in geometry to the stram gauge 
balance (but ^ full size or thereabouts) and 
having a plain and slotted hole corresponding 
to the strut fulcrums, the unit being mounted 115 
on a panel. The pivot point corresponding to 
the front strut fulcrum is iixed to the panel, 
and the rear one may be traversed by means 
of a repeater motor and gearing, the motor 
being driven by the transmitter in the inci- 120 
dence indicator gear train. 

The metal strip is thus arranged to main- 
tain the same angle of incidence as the model 
and balance. A steel pin located in one of a 
series of holes in the metal strip engages with 125 
two slotted levers at right angles to each 
other. Each of the levers has a pair of limit 
switches, which operate relays supplying 
power to the front strut and longitudinal 
traverse driving motors. When either lever is 130 
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deflected froiii ii^ 'jeatnu po.sitioa {i.e.. v. lien 
the model moves verticaiiy or JiorizontnJiv 
due to a change ia incklence;. one of tiio limit 
switches is closed, v/liich operates tlie di iviiig 
5 motor in the direetion nece.sr^arv to I'etuni the 
ri'iodel to its correcl position. The two lever 
arid limit rjwireh cissemblies ixve uioiinted on 
slide bars and are i ra ver.^ed alonjx tlie.^e bars 
by meall^3 of i-epeater motoi-s drircii from 
iO transmitters in the i>'ont <^xrnt and horizontal 
traverse lead serev, gear tiain^s. The levers 
aie thus returned to their central positions hy 
tlie traversing action of the repeater motors, 
the limit switches then open, and the sy.stem 
15 coraes to rest. 

The locus of the front strut fulcrum Is 
therefore an apprordniate arc having itc? 
eentre at a point determined hy the location 
of the operating pin on the metal strip. By 
•20 varjing the position of the pin in the control 
unit, the virtual centi-e of the incidence 
mechanism may he positioned at any point on 
the fore and aft axis of the model. 

Tlie controls are mounted in a console, 
remote from the tunnel working .section. The 
master potentiometer, the amplifier unit and 
the real' strut motor operatuig i-elays, are 
housed in a box ndthin the console, \^dth the 
potentiometer control knob and its calibrated 
scale on the front panel. A similar box 
houses the indicator unit with its two dials 



indicaring true incidcnc-e and front strut 
fnlcvnni Iteighl. The control unit is also 
mounted m the console to.srether with a 
count ei* driven by a repeater motor from the 35 
transmitter in tiie horizontal traverse near 
ti-ain. TJiis miit gives the fore and aft loca- 
tion of the strut assembly in linear 
measure. 

TJuce switche.-; conti"*?! tho xront strut, rear 40 
strut, ixnd horizontai traverse dri\-ing motors. 
The su it dies each Jiave three iXJ.sitions : the 
central are designated " Auto and the other 
two Manual ^'p " and " Manual Down.'' 
The manual eontiols are used wlien it is 45 
desiied to move the position of the virtual 
centre of the mechanism, or in the event of a 
fault m the servo c»r control unit. 

The control unit corrects only for changes 
in the vertical or horizontal position of the 50 
model due to changes in incidence, and it is 
therefore necessary to isolate the relevant 
repeater motor in the unit, v.heu the switclies 
are in either of the Manual'' positions. 
The switches are therefore ananged to do this 55 
in addition to switching the driving motors. 

WALFORD & HARDMAN BROWN, 
Chartered Patent Agents, 
Roslyn Chambers, 
47, Warwick Road, Coventry, 
Warwickshire. 
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